Alzheimer amyloid abeta1-42 channels: effects of solvent, pH, and Congo Red.
Substantial genetic and biochemical evidence implicates amyloid peptides (Abeta) in the etiology of Alzheimer's Disease (AD). Recent evidence indicates that Abeta1-42 is the predominant species in the hallmark senile amyloid plaque of AD. Furthermore, Abeta1-42 forms aggregates inside lysosomes of cultured neurons leading to lysosomal disruption and cell death. We report here that Abeta1-42 forms slightly cation selective, voltage-independent ion channels with multiple conductance levels at neurotoxic concentrations in planar bilayer membranes. The channels show substantial irregularity of activity, and the size of conductances and the length of open lifetimes depend on solvent history. Formation of channels requires anionic lipids, is enhanced in acidic solutions, and is inhibited by Congo Red. These properties suggest that the channels are formed by aggregates of Abeta1-42. In addition, the channels are reversibly blocked by zinc in a voltage-independent manner. The properties of these channels would likely render them neurotoxic to relevant neurons in vivo. These results are consistent with the channel hypothesis of Abeta neurotoxicity.